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Wegenast/Strüver/Giesen/Krauser: The Social Impact of Chinese Mining in Africa GIGA Working Papers 308/2017 twenty-first century, China has quickly become Africa's biggest trading partner, with a trade volume of USD 172 billion in 2015 after a peak of USD 216 billion in 2014 (CARI 2017a) .
Driven by its hunger for resources and new markets, China now operates mining facilities in several sub-Saharan countries including Ghana, Namibia, South Africa, and Zambia. Some authors note that China even exclusively targets African economies with abundant natural resources when making investment decisions (Kolstad and Wiig 2011).
While they often bring much-needed capital and technology for the development of mining operations, Chinese activities often also cause discontent among local communities in host countries. Recent media reports cite manifold grievances that have prompted people to protest, not only in Africa but also in other world regions. In December 2016, for instance, security officials and violent protesters clashed over a Chinese copper exploration project in the jungles of Ecuador amid claims of indigenous communities being expelled from their ancestral homes (Reuters 2016c) . Two months earlier local people had demonstrated against the pollution caused by truck transportation to a Chinese-run copper mine in Peru, which had already sparked lethal clashes in its project phase (The Guardian 2015; Reuters 2016b ). In the same year in Myanmar, villagers' and monks' anger about land expropriations, lack of compensation, environmental damages, and the destruction of Buddhist sites resulted in the renewed outbreak of protests against a Chinese copper mine (A. R. C. Marshall 2012; Radio Free Asia 2016; Reuters 2016a).
In Africa, locals in Soamahamanina, Madagascar, repeatedly took to the streets in 2016
protesting against a Chinese-run gold-mining project that was allegedly destroying their farm land (Agence France-Presse 2016a, 2016b). In Zambia, Chinese-run copper mines have been accused of illegal safety practices, hostility to trade unions, and dangerously long shifts (D. Smith 2011) . Moreover, the alleged loss of jobs to Chinese employees, who are ferried in project by project, is a key driver of protests around different mining regions in Nigeria, Namibia, and Zambia (Knaup 2010; Larmer 2017; Magistad 2011) . African miners have also protested against bad payment and poor working conditions at Chinese-operated mines in Chad, Namibia, and Niger, among other countries (Ghosh 2013; Jamasmie 2013; Kabemba 2012; Reuters 2014; Shinn 2016) .
Against the backdrop of such incidents, concerns about the negative environmental and socio-economic effects of Chinese companies abroad are widespread in the host regions (e.g., Armony and Velásquez 2015; Geerts, Xinwa, and Rossouw 2014) . Western media coverage and the reports of environmental and human rights advocacy groups have further contributed to the widely held view that Chinese resource-extraction companies have, on balance, more detrimental effects on local development and more frequently violate labour and environmental standards than other mining operations.
However, various studies have shown that the picture is not so clear-cut. Particularly when it comes to the socio-economic and political effects, a closer look is needed. While Chinese mining companies have indeed neglected labour standards in Peru, a detailed qualita-7 308/2017 GIGA Working Papers tive study has shown that enterprises from the United States have a similarly bad record (Irwin and Gallagher 2013; see also López and Quiroga 2015) . At a macro level, evidence exists that the often-assumed negative effect of oil trade on a country's human rights situation is more severe in the case of high trade dependence on the United States rather than on China (Bader and Daxecker 2015) . Moreover, other quantitative, country-level analyses report a positive effect of resource exports to China on the exporting countries' economic development (Meyersson, i Miquel, and Qian 2008; Su, Wei, and Tao 2016) . In addition, qualitative research shows that Chinese investments in Africa's natural resource sector are often accompanied by large infrastructure projects. For example, Foster et al. (2008) (Cheung et al. 2014 ).
Overall, Chinese companies' engagement in the resource sectors of developing countries seems to have both negative and positive effects on local development. Employing a disaggregated quantitative framework, this paper is the first systematic attempt to analyse whether Chinese mining companies indeed further anti-Chinese resentment among local mining communities and employ less local labour compared to other mineral-extraction firms. In addition, it examines whether communities located close to Chinese-controlled mining facilities profit from better infrastructure, as conventionally claimed. Combining novel data on the control rights of copper, diamond, and gold mines in sub-Saharan Africa with survey data from three Afrobarometer rounds, we test the effect of respondents' proximity to Chinese and non-Chinese controlled mines on local grievances and the provision of infrastructure for the period 1997-2015. Our logistic regressions show that the presence of Chinese mining firms generates resentment, particularly because of a perceived lack of job opportunities for the local population. Furthermore, our analysis corroborates the conventional wisdom: the presence of Chinese-controlled mines significantly increases the provision of piped water and roads within a 50 km buffer zone around Afrobarometer respondents. To check the robustness of these findings, we perform multilevel mixed-effects models using district-level data from the Demographic Health Survey (DHS).
The paper is organised as follows: The next section discusses relations between Chinese mining firms and local communities by highlighting common underlying grievances and stressing the Chinese role as a promoter of Africa's infrastructure. This discussion is followed by the empirical analysis of the link between the nationality of mine operators and local resentment and infrastructure provision. The conclusion highlights further areas for future research. ies on the connection between extractive industries and poverty, for example, shows that industrial mining is generally more often linked with growing levels of poverty, whereas small-scale artisanal mining has an alleviating effect on poverty (Gamu, Le Billon, and Spiegel 2015) . In fact, some quantitative studies exploring within-country evidence show that resource-producing regions are often characterised by poverty; underemployment; a neglect of public services such as health, education, security, or basic utilities; and reduced community well-being (see Deaton and Niman 2012; Jensen, Yang, and Muñoz 2012; Lawrie, Tonts, and Plummer 2011; Slack and Jensen 2004; Stedman, Parkins, and Beckley 2004; Tonts, Plummer, and Lawrie 2012) . Regarding the effect of resource extraction on the demand for local jobs, Slack and Jensen (2004) find that workers in extractive industries within the US experience higher rates of underemployment compared to the employees of other major industrial sectors (see also Perdue and Pavela 2012) . It is often argued that extractive activities promote economic enclaves with no linkages to other regions or economic sectors. An enclave economy is associated with a lack of production, of consumption, and of fiscal backward or forward linkages (c.f. Hirschman 1981).
However, several review articles provide mixed support for the existence of a local resource curse (c.f. Badeeb, Lean, and Clark 2017; Cust and Poelhekke 2015; Gamu et al. 2015; Marchand and Weber 2017; Ploeg and Poelhekke 2017) . In fact, some studies also provide evidence of positive socio-economic effects of resource extraction via, for example, increases in local income and employment or the increased dynamism of small businesses (c.f. Cust and Poelhekke 2015) . For instance, Aragón and Rud (2013) In addition to analyses of the relationship between resource extraction and socio-economic indicators such as poverty or unemployment, qualitative studies have investigated the impact of oil-or mining-related FDI on infrastructure networks (Farooki 2012) . State-owned oil or mining enterprises in particular often pursue a wide range of non-commercial goals such as job creation or improving local social services or infrastructure by directly funding schools, hospitals, roads, electricity, or sanitation (Tordo, Tracy, and Arfaa 2011) . Authors have also stressed the oil-for-infrastructure type of deals in which multinational mining or oil companies have helped improve basic infrastructure within African countries in exchange for access to important natural resources (Corkin 2012a; Ite 2005; Zafar 2007 ).
Above all, the impact of resource extraction on local well-being seems largely contingent on sociopolitical institutions and linkages with the rest of the economy (Havranek, Horvath, and Zeynalov 2016; Papyrakis 2017) . This paper highlights one particular contextual variable that might moderate the effect of mining on local development: the nationality of mining companies. Particularly in the case of the causal linkages that are directly related to mining firms' active operations on the ground, there are reasons to assume that Chinese companies perform differently than Western enterprises in terms of local employment opportunities or the provision of infrastructure.
Disaggregated quantitative studies have shown that mining companies may bring about new job opportunities for the local population (Gamu et al. 2015; Kotsadam and Tolonen 2016) . 2 When it comes to Chinese resource companies operating in developing countries, the employment effects are often reported to be non-existent. A common narrative is that Chinese companies bring in their own work force rather than hiring locally (G. Smith 2013: 178, 195; Zhao 2014 Zhao : 1044 . 3 This is partly due to China's own problem of domestic rural unem-2 Particularly for poorer and low-skilled rural households, studies find that artisanal mining provides a more accessible alternative livelihood activity (Hilson, Amankwah, & Ofori-Sarpong, 2013; Spiegel, 2012) . Largescale industrial mining, in contrast, often has a smaller employment effect due to the lack of relevant skills among the local population. Nevertheless, a general effect is also evident in the latter case (Gamu, Le Billon, & Spiegel, 2015, p. 168 ).
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Wegenast/Strüver/Giesen/Krauser: The Social Impact of Chinese Mining in Africa GIGA Working Papers 308/2017 ployment, for which providing jobs abroad for Chinese people is regarded as one solution (Zhao 2014 (Zhao : 1043 . Other factors that might hamper the employment effects of Chinese companies are the frequently reported racism in the workplace, the poor working conditions, and the substandard safety records in Chinese-run extractive activities. This is particularly true in Africa and Latin America, and has led to very negative views of Chinese employers in various countries' resource sectors (Irwin and Gallagher 2013; Lee 2009; Yan 2016: 2152) . Other authors criticise the fact that the equally unsavoury practices of non-Chinese mining or oil firms in Africa are often overlooked (Asongu and Ssozi 2016; Mohan 2013) .
The employment of Chinese labour rather than local workers in Chinese-sponsored projects in Ethiopia, Sudan, and Namibia has been criticised locally (Alden 2005), and according to Adisu et al. (2010) , African labour has not benefited from Chinese investment. Following severe protests and riots among coal and copper miners in Zambia, President Michael Sata asked the Chinese government to improve workers' conditions and observe limits on how many foreign workers Chinese companies bring into the country (Magistad 2011) . For this reason, we assume that mineral-extraction districts hosting Chinese companies have higher unemployment rates compared to districts in which minerals are extracted by non-Chinese firms.
In addition to questioning the direct employment effects of mines operated by Chinese companies, some argue that large Chinese-run projects in developing countries often operate as "enclaves" with poor integration in the host regions' economies, which in turn limits the communal welfare effects (Bräutigam 2009; Lee 2009; Mohan 2013) . In general, mining can provide financial assets for state and private actors, not only for investments in the nonextractive industries of host economies but also for the establishment of higher-value mining-related industries such as processing and refinement facilities at a national scale. More importantly in the context of this study, industrial mining is also expected to generate positive effects on non-mining economic activities in the producing communities, creating many indirect jobs related to the mining operations, particularly in the service sector (Gamu et al. 2015: 169) . The reality of Chinese activities in Africa, though, might be different, as illustrated by Mohan (2013 Mohan ( : 1262 in the case of a Chinese dam project in Africa:
The heavy trucks and equipment are all Chinese, so is the cooking oil, and so are the cigarettes that the Chinese workers smoke. There's even a small farm growing Chinese vegetables for the Chinese workers. Such enclaves are now common across much of Africa and other parts of the developing world […].
Similar observations have also been made by other studies, and also regarding the mining sector, calling into question the idea of a straightforward economic linkage effect of Chinese trasting findings (e.g., Sanborn and Chonn, 2015: 28) . Referring to the migration of Chinese workers to Africa, Mohan (2013 Mohan ( : 1255 notes that "more empirical evidence on the levels of labor importation in relation to local labor market conditions" is needed. Moreover, some studies argue that Chinese state-owned enterprises' short-term strategies favour cost efficiency, which might also have a dampening effect on paid wages (Haglund 2009 Saharan Africa, which in turn lead to strikes and protests. For the reasons outlined above, we assume that -compared to other mineral-extraction companies -Chinese firms do produce fewer linkages to other economic sectors and thus generate fewer employment opportunities.
Finally, several studies argue that mining operations can have a positive impact on the socio-economic development of producing communities since they entail the provision of public goods such as infrastructure. The public goods can result directly from the operation of mining facilities -for instance, access roads or water and electricity systems. Here it is important, however, that companies link such infrastructure with the local villages and also deliberately adhere to the needs of the local population. On the other hand, the public goods can also be the product of corporate social responsibility (CSR) initiatives by extractive industries and can include health care, sanitation, and education (Gamu et al. 2015: 169-170) .
A common view surrounding Sino-African relations is that Chinese state-owned companies contribute to the development of Africa's infrastructure networks. Assuming that China's focus in Africa is geared towards resource-abundant countries such as Angola, Nigeria, Sudan, and Zambia, Corkin et al. (2008: 3) note that "[c]onstruction and infrastructure is possibly the sector in which China has made its largest commercial footprint in Africa." Oil and minerals have been used to secure Chinese credits. In many cases, these loans are then tied to infrastructure construction to be carried out by Chinese companies or to the employment of Chinese inputs and labour (Ancharaz 2009: 622; Bräutigam 2009: 275; Corkin et al. 2008 ). Due to their low capital costs, low profitability margins, and different risk profiles, state-owned Chinese companies often also have a competitive advantage in providing cost-efficient infrastructure to African states over international competitors in competitive bidding processes GIGA Working Papers 308/2017 (Chen, Goldstein, and Orr 2009; Corkin 2012b; Corkin et al. 2008; Zafar 2007) .4 Such resources-for-infrastructure deals are often viewed as a method with which China secures a broad range of natural resources, from oil to minerals (Cheung, de Haan, Qian, and Yu 2012) .
The main principle behind these deals is the exchange of future resource extraction for immediate loans for the development of infrastructure. One the one hand, the resource-forinfrastructure swaps can be for a single purpose. For instance, dam building and the construction of a power plant in the Republic of Congo and Sudan, respectively, have been financed in return for prospective oil production with loans channelled through Chinese banks and the work carried out exclusively by Chinese construction firms. On the other hand, the swaps can have multiple purposes (e.g. transport infrastructure, education, health, energy, agriculture, and water). These also involve lines of credit from Chinese financial institutions and favour Chinese inputs but in several cases also allow for competitive international bidding processes and/or the involvement of target countries' companies (Konijn 2014: 8, 11-12) . Given the diversity of these deals, the assessment of their impact on economic development also varies (Alves 2013a; Konijn 2014) . A common view is that while China has become a "critical partner in bridging Africa's infrastructure gap," mainly through the provision of loans, many challenges still prevail: limited backward linkages in host economies, a lack of transparency, and poor environmental and social records (e.g. Alves 2013a, 2013b). 5 In this paper, we test whether the presence of Chinese mining companies is indeed associated with increased local infrastructure.
Empirical Strategy and Data
To test whether the presence of Chinese mining companies leads to anti-Chinese resentment, a lack of employment opportunities, and more infrastructure provision at the local level, we draw on a new dataset containing mine-level information on operating companies in 38 sub-Saharan countries between 1997 and 2015. To quantify attitudes towards China as well as employment and infrastructure outcomes, we employ rounds 4, 5, and 6 of the Afrobarometer as well as panel data from the Demographic Health Survey (DHS).
Dependent Variables: Measuring the Socio-Economic Impact of Chinese Mining
The Afrobarometer surveys public attitudes and is one of the most comprehensive data sources on the socio-economic development of more than 30 African countries. 6 The Afro-4 Data on Chinese construction firms' mode of entry to Africa show that in approximately half the cases they have won projects through international tenders (C. Chen, Goldstein and Orr, 2009: 80) .
5 According to recent estimates, nearly one-third of Chinese loans to Africa, equivalent to USD 30 billion, went to the transport sector in the years between 2000 and 2015 (CARI 2017b). Afrobarometer has recently provided subnational geocoded data for all rounds. We joined point coordinates from our mine-level dataset with the geo-location of Afrobarometer respondents through spatial proximity with QGIS. To this end, we first calculated 50 km buffer zones around the centroids of the survey clusters following the procedure outlined by Knutsen et al. (2017) . Information on the number and ownership of mines was added in a second step, which is outlined below.
In our empirical analysis, we rely on rounds 4, 5, and 6 of Afrobarometer for different reasons. 7 Given that Chinese investments in Africa's mining sector mainly started in the early part of this century and our data on mines' control rights cover the period 1997-2015, it makes little theoretical sense to employ earlier rounds of Afrobarometer to measure our dependent variables. 8 In addition, rounds 4 and 6 contain information on respondents' attitudes towards China that are valuable for testing our hypotheses. In round 6, surveyed respondents were asked about their evaluation of China's economic and political influence on their country and what factors contribute most to negative images of China within their states. 9 Round 4 asked whether people believe that China helps their country. 10 Using this information, we generated three dummy variables measuring respondents' perceptions on
China. These variables take the value "1" when respondents think that China has a very or somewhat negative influence on their country, when they believe that China has a negative image because it takes jobs from their countries, or when they report that the negative Chinese image is mainly driven by China's extraction of resources from Africa.
Besides measuring attitudes on Sino-African relations, the Afrobarometer rounds assessed here also contain information on the employment status of respondents and their access to infrastructure. Making use of this data, we create three more dependent variables.
First, we assess whether respondents report being unemployed or not. We then evaluate the provision of local basic infrastructure by considering, second, whether respondents have access to piped water and, third, whether roads in the primary sample unit are paved or tarred. To check the robustness of our results, we rely on socio-economic variables from 52 Democratic and Health Surveys (DHS) containing district-level data on national household surveys in 21 sub-Saharan countries during the period 1996-2014. To create a disaggregated dataset with a panel structure, we focused on countries that underwent at least two survey waves within this period of analysis and for which the geo-location of respondents was available. Applying these benchmarks, we were able to include 21 sub-Saharan countries. Three survey rounds were available for a total of 10 countries, 11 while two rounds were available for the remaining states. 12
The district information was assigned to the coordinates of each survey cluster using GIS software and spatial data from the Global Administrative Unit Layers (GAUL). 13 Following the strategy of Fjelde and Østby (2014) , the coordinates from DHS survey clusters were matched with district information from GAUL polygons using the software QGIS. The district information was then assigned to surveyed households by merging both with a designated DHS cluster identifier variable. This enabled us to compute mean values for two socioeconomic variables per district and year: the percentage of unemployment and the share of respondents with access to public drinking water taps.
Independent Variables of Interest
The new dataset on mineral deposits uses information from Infomine (2013) The distribution of natural resource mines appears to be quite uneven among countries.
South Africa hosts as many as 146 gold mines, followed by Zimbabwe with 62. Other countries have a maximum of 25 (Ghana) and a minimum of one (e.g. Zambia). South Africa is also the country with the most diamond mines (70) 1997-2008, 1997-2011, and 1997-2015 .
To match the mining information to the district-level data structure, we followed a procedure akin to that employed for the construction of the dependent variables from DHS indicators. The point coordinates of each mine were overlaid with GAUL polygons using GIS software. Each facility was thereby assigned to its hosting district. As a result, we were able to obtain the number of mines controlled predominantly by Chinese or non-Chinese operators for each district-year.
Control Variables
To minimise potential problems stemming from omitted variable bias, we selected control variables that might jointly influence a mine's control-rights structure and our dependent variables. When assessing how the proximity of Chinese-operated mines impacts respondents' attitudes towards China, we mainly control for individuals' socio-economic status, including whether they have attained at least secondary education (secondary schooling or above), regard themselves as economically better off compared to the rest of the country (personal wealth), are currently unemployed (unemployed), or belong to an ethnic group that experiences discrimination (discriminated group). In addition, we include several neighbourhood characteristics and indicators of institutional quality in our models. Crime is a dummy variable indicating whether respondents feel unsafe walking in their neighbourhood, and urban indicates whether respondents live in an urban area. Democracy measures the perceived level of democracy within the respondents' country. 15 Finally, we account for local state capacity by including a dummy variable in which respondents report that government manages the provision of water and sanitation services sufficiently well (sanitation).
When estimating the effect of mines' property rights on unemployment, we employ the same controls as described above and add a proxy for the level of local corruption. The variable local corruption takes the value "1" when respondents indicate that most or all local government councillors are corrupt and "0" otherwise. We expect local corruption, personal 308/2017 GIGA Working Papers wealth, educational level, and local state capacity (proxied by access to sanitation) to be negatively linked to unemployment. In contrast, respondents living in unsafe areas and belonging to groups that are discriminated against should have an increased risk of being unemployed. Whether democracies reduce unemployment levels is unclear (c.f. Fishman 2010).
The effect of an urban residence on unemployment is also not clear-cut. While cities might offer more job opportunities, respondents living in rural areas are likely to be self-employed in the agricultural sector.
The control variables described above are also important determinants of infrastructure provision. Areas in which respondents are richer, more educated, employed, and not ethnically discriminated against should have better access to paved roads or piped water. 16 Urban residence and increased state capacity should also promote basic local infrastructure. In contrast, regions characterised by higher criminality and local corruption are likely to suffer from reduced infrastructure provision.
As previously noted, we check the robustness of our results by using alternative districtlevel survey data. Unfortunately, not all control variables described above are available from the Demographic Health Survey. When estimating the effect of Chinese-operated mines on unemployment levels and access to public drinking water taps with DHS information, we rely on the following control variables: economic wealth, level of secondary schooling attained, percentage of the population with access to electricity (as a proxy for local state capacity),
share of the population living in urban areas, districts' population density, and the country's level of democracy. 17
Estimation Technique and Empirical Findings
Given that our described dependent variables from Afrobarometer have binary outcomes, we employ logistic regression to estimate the effect of mining control rights on perceptions of Chinese presence in Africa, unemployment, and infrastructure provision. In particular, we estimate how the number of Chinese-controlled versus non-Chinese-controlled mines within a 50 km buffer zone around respondents affects these respondents' likelihood of showing anti-Chinese resentment, being unemployed, or having access to paved roads or public water taps. We control for country-specific effects by including country dummies. 17 The level of democracy is measured using the Polity 2 score for political regimes from the Polity project (Gurr 1989; M. G. Marshall, Gurr, and Jaggers 2016) . All other variables described were taken from the DHS rounds included.
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Wegenast/Strüver/Giesen/Krauser: The Social Impact of Chinese Mining in Africa GIGA Working Papers 308/2017 zone). In addition, they depict whether a respondent has access to paved or tarred roads and whether he or she is unemployed. The results from the logistic estimations described below reveal that there is a systematic variation in the dependent variables analysed that can be explained by mining companies' nationalities. Table 1 reports the effect of mines' control rights on respondents' perceptions of the Chinese presence in their country. Models 1 and 2 test whether respondents living close to a Chineseoperated mine are more likely to state that China's political and economic influence on their country is negative. Proximity to Chinese-controlled mining seems not to influence respondents' image of China when mineral-producing and non-mineral-producing units are included (model 1). When only respondents living within a 50 km radius of a mine are included in the sample, the logistic estimations reveal that -compared to individuals living close to mines operated by other nations -respondents in the proximity of a Chinese-controlled mine think that China has a negative impact on their country. In order to explore possible motives for this negative perception, the remaining models test whether respondents think that China is taking away jobs or natural resources from their countries. As becomes evident, interviewees believe that the Chinese presence goes hand in hand with a loss of local jobs. This finding applies to an all-unit sample as well as to a restricted mineral-producing sample (models 3 and 4). In contrast, concerns about Chinese resource-grabbing seem to be non-existent (models 5 and 6). To substantiate these findings, we rely on round 4 of Afrobarometer, which asked whether individuals think that China helps their country. As shown in Table 2 , respondents living close to a Chinese-operated mine are less likely to indicate that China is helpful (both when compared across all units and among mineral-producing buffer zones only). Our findings corroborate the conventional wisdom frequently voiced in the media: Chinese resource extraction generates resentment among the local population. In particular, the feared lack of job opportunities for the local population seems to trigger grievances. But are these perceptions warranted when compared with objective output indicators? To determine whether the reported fears are justifiable, we analyse whether proximity to a mine operated by Chinese companies in fact increases respondents' risk of being unemployed. When we consider the all-unit samples (models 1, 3, and 5), we find that the control variables are largely in line with our expectations: respondents who enjoy better economic conditions compared to the rest of the country and have completed at least secondary education have a reduced risked of unemployment through all models. Urban areas and regions with higher state capacity (as proxied by access to sanitation) also consistently reduce the unemployment risk. The remaining variables have no robust effect across all models. Table 4 ). While non-Chinese companies also seem to increase access to piped water, this effect is considerably lower than the outcome reported for Chinese enterprises (models 4 and 6 of Table 5 ).
Four control variables have a consistent effect on both dependent variables. Firstly, buffer zones where the population is economically better off and more educated show increased access to roads and piped water. Secondly, urban areas and higher state capacity also further the provision of infrastructure. Thirdly, buffers characterised by higher unemployment have fewer paved or tarred roads. Finally, and surprisingly, higher levels of democracy also seem to reduce road infrastructure. However, there is convincing empirical evidence that only the stock of democracy -and not the level -is conducive to social welfare (Gerring, Thacker, and Alfaro 2012) . As a robustness check, we assess the effect of Chinese versus non-Chinese mining companies on unemployment levels and the provision of infrastructure, relying on district-level data taken from the Demographic Health Survey. We thereby draw on a multilevel framework.
Multilevel statistical models are specifically designed for hierarchical data structures and therefore well-suited for our analysis, since they allow us to account for the fact that individual districts are nested within countries (Hox 2010) . The main advantage is that heterogeneity among lower-level units of analysis can be modelled as a function of higher-level units by implementing random effects at the different levels. With a two-level mixed-effects approach we are therefore able to allow for non-independence of employment or infrastructure outcomes between districts located within the same country. More precisely, we estimate a random-intercept model, whereby each country has its own mean population-share of unem-
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Wegenast/Strüver/Giesen/Krauser: The Social Impact of Chinese Mining in Africa GIGA Working Papers 308/2017 ployment or access to public drinking water taps. Through this strategy we are able to exploit the panel structure of our dataset and thus variation for the same district over time. Note: Two-level mixed-effects models with random intercept and mean levels of unemployment and access to public tap with drinking water among district-populations as dependent variable. Standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1 308/2017 GIGA Working Papers
As an additional robustness check, we re-estimate all the models presented, changing the threshold value for defining a predominantly Chinese-controlled mine to 51 per cent or above (instead of 66 per cent as employed above). The results remain qualitatively identical.
Furthermore, some scholars argue that the key issue determining the national and local socio-economic impact of mining investments is not whether or not a company is Chinese, but rather the host country's regulatory framework and implementation (Irwin and Gallagher 2013; Mohan and Lampert 2013; Tan-Mullins and Mohan 2013) . Although we control for the level of democracy and local state capacity in our models, one potential concern is that our findings are driven by the assumption that Chinese investments in Africa's extractive industries only really started at the beginning of the twenty-first century and are biased towards institutionally weaker states.
Contrary to the view that Chinese firms are mostly present in countries from which Western governments have shied away, China's engagement is not limited to countries with, for instance, inadequate rule of law. Rather, recent findings suggest that Chinese investment is not concentrated in countries with poor rule of law and the biggest recipient is South Africa (Chen, Dollar, and Tang 2015) . Cheung et al. (2014) also find that host-country characteristics such as corruption or political instability are hardly related to the number of Chinese engineering projects in the country (see also Asongu and Ssozi 2016: 38-39) .
Conclusion
Media reports and qualitative case studies suggest that Chinese-controlled resource production in particular leads to local grievances in developing countries. According to some authors, the activity of Chinese mining operators does not encourage forward or backward linkages to host regions' economies -for example, because they predominantly employ Chinese labour (e.g., Bräutigam 2009; Lee 2009 ). At the same time, Chinese investment in Africa's resource-extraction sector is believed to promote the provision of local infrastructure (Foster, Butterfield, Chen, and Pushak 2009 ). This paper represents an initial attempt to examine these claims in a quantitative and comparative way. Our findings partly substantiate the conflict-enhancing effect of Chinese mine operators at the local level. Relying on three rounds of Afrobarometer, our results show that individuals living close to a Chinese-operated mine have a more negative image of China compared to respondents living in the vicinity of non-Chinese mining operations. In particular, the perception that Chinese investors are taking jobs from African citizens seems to fuel local resentments.
Our analysis further reveals that these perceptions may be legitimate. While proximity to non-Chinese mining companies significantly reduces individuals' risk of facing unemployment, Chinese-operated mines do not improve the local population's employment opportunities. Two-level mixed-effects estimations using information from the Demographic Health Survey substantiate these findings: districts hosting Chinese-controlled mineral production show higher unemployment rates.
Nonetheless, we also find evidence that China's presence in Africa might contribute to local development by enhancing infrastructure networks. We show that -in line with conventional wisdom -Chinese investments in Africa's extractive industries are linked to better roads and increased access to piped water within the resource-extraction regions. This effect is also observable at the district level: the populations of districts hosting Chinese-operated mines enjoy better access to drinking water.
Our findings raise several questions that warrant future research. While our analysis shows that Chinese mining operations do not generate job opportunities for the local population, the precise mechanisms behind this association remain unclear. Further quantitative and qualitative analyses should, for example, examine the extent to which Chinese investments produce linkages to other economic sectors or regions. Given that perceptions of China within Africa's local extractive communities are rather negative, studies on whether multinational Chinese companies are increasingly addressing resource-related grievances (e.g. by adopting corporate social responsibility practices) seem particularly warranted. Furthermore, it remains unclear to what degree Chinese investment in infrastructure really helps African countries or is rather an instrument to secure natural resources and expand Chinese business interests (c.f. Alves 2013a). Finally, we need to assess the conditions under which African host countries are likely to profit from Sino-African commercial relations.
